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ELECIIC.. HEATING SW-ITCH. 
Itdley' F. Feeman Pittsburgli; Pa., assigor to 
Edwin  - V¢tegand Company;. Pittsburgh 
. coprationof :Pënnsylvïni 
Applicati0n,,Jïine.2-, 1949.SerialN/). 10i,200 
4CPatms; (C1.200--33) 
!OEy invention relates to electric, heating. 
switch, and the principal olject of  my  inven. 
tion is to provide improved'meansfoï COltoliing 
the energization of one or more elèctic tieaters: 
One application, for whiclà my invention iS 5 
particularly suitable is. fo contr01 one or: more 
top units of an electric rsnge or hot-p]ate, 
example, all four of the top.units-ofacustbmary 
four-top-unit electric range and' I  have herein 
fllustrated my invention in tliis  utilization] l0 
Therefore in the drawing accompanyifg this 
specification and f0rming.-a part.of this applica- 
tion I haw shown for purpses of  illustratïon 
what lnow consider fo be the- best- modes o 
carrying my invention intë pracice in thisïpar 
ticular uti]ization, and in these drawings:,- 
Figures i througti 4  are diagrammatic: rep 
resentaions of four circuit arrangements - for 
that purpose 
Figure 5 is an elevationofone:frmoTsv¢îI/ 20 
mechanism suitabie., for, eitller-tl]e arrangement 
of Figure  or the arrangementof:Figure:3; 
Figure 6 is an elevation of onWform of:swïch 
mechanism suitable for either the'arrangement 
of Figure 2 or the arrangementof Fi,ure"4 , 25 
Figure 7is a general view of the switchmeans 
of eithe the meclanism of Fi'gurë. 5' or " tl/e 
mechanism of Fïgurë 
Figures 8 and 9 are"view îndicatifig  otl/er 
positions of the switcl means' of Figure ; 80 
Figure 10ïs an elevati0nofîa second fôrm o 
switch mechanism suitable for either the. ar- 
rangement of Figure 1" or. the arrangement of 
Figure 3; 
Figure 11 is an elevation o. a-second f6rm of 35 
switch mechanism, suitable for. either, the ar- 
rangement oï Figure 2-or the arrangement ., of 
Figure 4; 
Figure 12 is a general :viév¢of .the.switch means 
of either the mechanism of. Fïgura iO.. or_ the 40 
mechanism of Figure il ;. 
Figures 13 and 14 are views.indicatirg.other 
positions of the switch .means of.Figure 12,_ 
Figure 15 is a view, showing, a supplèmental 
cam desirable in.-the utilization of eitlqer,of the 45 
above switch means .in_ either the, arrangement 
oï Figure 1 or the arrangement ofFiguré 
and 
Figures 16 through 18 .are.. views indicating 
three positions of: the above supplemental cam 50 
and of the supplemental'switch' meanscontroHëd 
thereby. 
In Figures 1 and 2. I h'ave fllustrated  two 
methods of utilîzatlon i  conjurctior"wïtti" fou 
top units 2! each comprising two heattng'ele ï 

2 
ments or faces 22 and 23" each designed fo be 
energized- at - the same voltage, and according to 
either of: these arrangements, the two faces of 
each unit are operativelyconnected in parallel, 
sindicated b: the c0nductors 4 and 5. 
In-the arrangement represented in Figure 1 
current is supplied by two supply conductors 28 
and  rb which is connected' a synchron0us e]ec- 
tric clock 8, and eacli of the units ! is con- 
nected to the supply conductOrs  8 and 2 re- 
sp.ective]ybF  branch' cDnductor-  in which is 
interposed a control switCh  and a branch 
conductor-! in Which ma:¢ be interposed a sup- 
plementalswitch ] 
In the arrangementrepresented in Figure 2, 
current issupplïed from a three-wire feed con- 
sisting"of potentialconductors $ and 4 and a 
neutral conductor 3: through a three-pole ready 
sv¢itch:S fo potential condüctórs S and 38 and 
aneUtral conductor $9; and connected fo the po- 
tentialconductor S? and the neutral conductor 
9 is a synchronous: motor 0, connected to the 
potential conductor. 3 and the neutral conductor 
S9..is a tell-talelàmp  each of the units ! is 
connectd to the potential conductors ? and S 
bY, banch cònductòrs 2 and S, and. in each 
branch conductor 2 is interposed a control 
swftcli . 
With the. foregoing, if a switCh' 2 of a unit 
2] of'Figùre:l isdn cl0sedposiion and the switch 
SB of that unitïs cloSed,' or if the switCh  of 
a-unit 2! of Figure 2is closed, the two elements 
2and 2S ofthatunit will each be connected fo 
rated voltage, and the unit wfll be fully ener- 
gized:and will.deliver-full rated heat, whereas 
iï:the, switch S0:.or. 4 is.open, both faces of the 
respective uni wi11 be disconnected, hot ener- 
gized:, and wfll dèliver no heat. 
Oï. the other, hand, if the switch 32 of a unit 
2! of Figure..l_is in closed position and the switch 
$0/of:that unit.is .cycled between open and-closed 
positi0ns.by: means of. the clock 25« or ifthe 
switeh g4 .of a unit ! of Figure 2 is cycled be- 
tween.open and closed positions by means.of.the 
motor 40, .thereupon that unit will be energized 
andwill ' déliver.thatproportion of ifs rated heat 
dependent.upon and directly.proportional to the 
prolortïoi of eachcycle duMng whïch the sitch 
{} or 44ia iclosed-position.. 
Optonally the arrangement- of Figurel may 
include a.neutral, conductor,' and "in that eVent 
the clock  25 may be :connected .fo. this neutral 
conductor ard:one of- the conductoïs 25 and 2?, 
in"any"event the « arrangement of :Figure 1 may 
îicld a - telI-taleiamp' simïlar to- the lamp 4 ! 



2»599171 

of Figure 2 and connected either to the two con- 
ductors 26 and 27 or to one of these and the 
dicated neutral conductor, and on the other 
hand, in the arrangement of Figure 2 the ready 
switch $6 may be only two-pole, omitting the 
neutral, and either the neutral conductor $9 may 
be connected directly to the neutral conductor 
35 or the neutral conductors 35 and 39 may be 
omitted entirely and the motor 40 and lamp 
connected to the two potential conductors 37 and 
38, also the lamp 4! may be omitted entirely. 
In Figures 3 and 4 1 have fllustrated two meth- 
ods of utflization in conjunction with four top 
units 5 each comprising an element or race 
designed tobe energized ata higher voltage and 
an element or race 53 designed tobe energized 
ata lower voltage, for example, one hall of the 
higher voltage, and according to either of these 
arrangements the faces 52 and 53 of each unit 
are connected together on one side, as indicated 
by the conductors 
In the arrangement represented in Figure 3, cur- 
rent is supplied by a three-wire feed consisting 
of potential conductors 55 and 56 and a neutral 
conductor 57, and a synchronous electric clock 
56 is connected to the potential conductors 
and 56. 
The one side of the elements or faces 52 and 
5 of each of the units 5 and 5 is connected 
to the potential conductor 55, respectively bY 
branch conductors 5Sc and 5Sc, the on side of 
the elements or faces 52 and 5 of each of the 
units 5 and 5c is connected to the potential 
conductor 56, respectively by branch conductors 
5 and 5c, and interposed in each of the 
branch conductors 5S is a control switch 
The other side of the high voltage element or 
race 52 of each of the units 5 and 5c is con- 
nected to the potential conductor 55, respec- 
tively by branch conductors 6 and 6, the 
other side of the high voltage element or race 
of each of the units 55 and 5c is connected to 
the potential conductor 55, respectively by 
branch conductors 6 and 6c, the other side of 
the low voltage element or race 3 of each of the 
units 5 is cormected to the neutral conductor 
57, by a branch conductor 62, and optionally in- 
terposed in each of the conductors 6 is  sup- 
plemental switch 63. 
In the arrangement indicated in Figure 4, cur- 
rent is supplied from a three-wire feed consist- 
ing of potential conductors 64 and 85 and a 
neutral conductor 66, through a three-pole ready 
switch 67, to potential conductors 68 and 
and a neutral conductor 76, and connected to 
the potential conductor 68 and the neutral con- 
ductor 7 is a synchronous motor 7, and con- 
nected to the potential conductor 8S and the 
neutral conductor 76 is a tell-tale lamp 72. 
The one side of the elements or faces S2 and 
53 of each of the units 5 and 5 is connected 
to the potential conductor 68, respectively bY 
branch conductors 73 and 73, the one side of 
the elements or faces 52 and 53 of each of the 
units 55 and 5c is connected to the potential 
conductor 6S, respectively by branch conductors 
73 and 73c, and interposed in each of the 
branch conductors 73 is a control switch 74. 
The other side of the high voltage element or 
race 52 of each of the units 5 and 5 is con- 
nected to the potential conductor 6, respec- 
tively by branch conductors 75 and 75, the 
other side of the high voltage element or race 
52 of each of the units 55 and 5c is connected 
to the potential conductor 66, respectively by 
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branch conductors 75b and 75c, and the other 
side of each of the low voltage elements or races 
3 is cormected to the neutral conductor 70, by 
a branch conductor 76. 
5 With the foregoing, if a switch 63 of a unit of 
Figure 3 is in closed position and the switch 60 
of that unit is also closed, or if the switch 74 of 
a unit of Figure 4 is closed, the two elements or 
races 52 and 53 of the respective unit will be 
10 connected each toits rated voltage, and the unit 
will be fu]ly energized and will deliver full rated 
heat, whereas if the switch 60 or 74 is opened, 
the two elements or faces of the respective uni 
will be cormected in series to th rated voltage 
], of the element or race 53 and the unit wi]l be only 
fractionally energized and will deliver only a 
fraction of its rated heat, the fraction depend- 
ing on the relative resistances of the two ele- 
ments or faces 52 and 53. 
ri0 On the other hand, if the switch 63 of a unit 
of Figure 3 is in closed position and the switch 
0 of that unit is cycled between open and closed 
positions by means of the clock 58, or if the 
switch 74 of a unit of Figure 4 is cycled between 
o_5 open and closed positions by means of the motor 
71, thereupon that unit will be energized and 
wfll deliver that proportion of its rated heat, 
within the range from the fractionai amount 
of the series cormection to full rated capacity, 
:0 dependent upon and determined direct]y by the 
proportion of each cycle during which the 
switch 60 or 74 is in closed position. 
As an example, if the two elements or races 
are of equal wattage, for which the resistance of 
:. the element or race 53 would be one-fourth the 
resistance of the element or race 52, thereupon 
the fractional energization in the series relation 
would be one-tenth, in the series relation the 
unit would deliver one-tenth its rated heat, and 
4O under the cycling operation of the switch 66 or 
74 the heat delivered by the unit would be 
variable from 10% to 100% of the full rated 
heat of the unit. 
In this respect, normally there is no occasion 
4 to operate a top unit of an electric range or hot 
plate below 10%, also normally there is no oc- 
casion to operate such a unit below 100% and 
at more than approximately 60 to 5%. 
Optionally the arrangement of Figure 3 may 
5o include a tell-tale lamp similar to the lamp 72 
of Figure 4 and connected to the two potential 
conductors 55 and 56 or to one of these and the 
neutral conductor 57, in the arrangement of 
Figure 3 the clock 58 may be connected to the 
5 neutral conductor 57 and one of the potential 
conductors 55 and 56, and in the arrangemen 
of Figure 4 the ready switch 67 may be only two 
pole, omitting the neutral, and the neutral con- 
ductor 7 connected directly to the neutral con- 
60 ductor 6, either or both of the motor 7 and 
lamp 72 may be cormected to the two potential 
conductors 68 and 69, and also the ]amp 72 may 
be omitted entirely. 
Furthre, if any of the units 2 or 5 are of 
05 the sheathed type, the two elements or faces 
22 and 23 or 52 and 53 of each unit may be in 
separate sheaths, or may be included in a single 
sheath. 
In any of the arrangements of Figures 1 
ï0 through 4, the control switches 3, 44, 60, or 7, 
may be provided by the switches 6 of the 
switch mechanisrns 82 and 83 shown in Figures 
5 through 9, or by the switches    of the switch 
mechanisms 2 and 3 shown in Figures 10 
7 through 14. 
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As shown in Figures 5 andi. 6, each of  the 
switch mechanisms 82: and 83 comprises: four 
control knobs or handles 84, the switch mecha- 
nism 82 comprises on- ifs front: a clock 85 suit- 
able to constitute the clock 2.8 or 58 of the ar- 
rangements of Figures 1 and. 3 and therefore is 
intended particularly for uti).izttion with the 
arrangements of Figures 1 and 3» and the switch 
mechanism 83 comprises.on its rear a synchron- 
ous motor 89 suitable fo constitute the motor 
or 7 of  the arrangements of.:e Figur.es 2 and. 4, 
and on its front a lamp $7. suitable to .constitute 
the lamp 4 or 72 of the arrangements of 
Figures 2 and 4, and therefore is:intended par.- 
ttcularly for utllizatlon, with. the arrangements 
of Figures 2 and 4. 
As shown in Figure 7» each of the switches 
8 comprises an actuated electricalty-conducting 
resilient arm 88 and a co0perating electrically- 
conducting resilient arm 89 and the arms 88 and 
88 are provided at their-outer ends with.integral 
lateral extensions 99 by which the arms are rivet- 
ed or otherwise suitably, mouned fo a common 
electrically-insulating base 9-, and. are provided 
at their inner ends with cooperating contacts 
located fo be brought-into engagement upon 
suitable actuation of the actuated arms 88, thus 
to close the respective switch 
For this purpose the.four switches. 8 . are. dis- 
posed about a common cam , fixed to and 
tatable by a shaft 9 operated either by the,clock 
 of the mechanism of Figure 5 or by the motor 
8 of the mechanism of Figure 6, and constructed 
and arranged upon such rotation to cycl.cal!y 
sequentially actuate the. actuated arms 8,8 and 
bring the contacts .92 int0 engagement, but under 
the contro] of individual switch control means 95. 
In the present embodiment, each of. the con- 
trol means 8 comprises a shaft 9 constructed 
to receive and be operated by the. respective con- 
trol knob or handle 84 and. provided-with two 
cams, an actuated-arm control cam 97 located 
to act uP0n a coacting föllower surface. 99 uni- 
tary with the respective, actuated, arm 8 and 
thereby to determine the primary position of the 
respective actuated arm 88 and.a cooperating- 
arm control cam 99 located to act upon a 
acting follower surface {}} unitary with the re- 
spective cooperating arm .$9: and thereby, to de.- 
termine the primary position of the respective 
cooperating arm 89. 
s herein shown, each. of the actuatedrarm 
control cams 7 comprisesa substantially con- 
centric portion } subtending v¢hat will.be ie 
ferred fo as the variable, range, and a pro]ecting 
portion 2 subtending what will be referred to 
as the "off" and "on" positions,, and each of the 
cooperating-arm control cams 99 comprises, an 
"off" projection , a higher "on" projection 
and a variable lange portion  {}5 rising continual- 
!y from adjacent the "on" projection 9 to ad- 
jacent the "off" projection 0,: but the high end 
of which is substantially b.elov the.elevation of 
the "off" projection  
:In the position in which the .parts are. shown 
in Figure 7, each of the control means 95is set for 
cycling operaion, and for. maximum period of 
closure of the contacts 92. during each,cycle, of 
the actuating cam 88. However, in.the present 
embodiment, as indicated.by the.positions.of the 
arms ,q8 and 9 of the switches 8a and 8b, even 
in this adjustment, the cooperating-arm control 
cams 99 held the cooperating arms. 89at such 
elevation that the contacts $2--are open durlng a 
substantia! portion of-each cycle of-the actuating 

6 
cam 9, as herein shown» approximately 20%: of 
each. cycle. 
Further, by reason of the contour of the co 
operating-aim control cam 99, upon rotation of 
5 a control means 9, in the clockwiiedirection as 
viewed in Figuie i, the respective operating aire 
89is progressively raised, whereby rogressively 
the contacts 82 are closed only during a corre- 
spondingly decreased portion of each cycle until 
10 af the end-of the variable, range portion 95 the 
contacts e2 remain open throughout substan- 
tially the entirety of each cycle. 
Therefore each of the control means 95: is 
effective fo vary the portion, of each cycle during 
15 which the contacts92 of.the respective switch 
are closed, fo cause, the. contacts: 82 fo be.closed 
during any desired proportion, of the cycle from 
a maximum substantiallyless than 100 %, as here- 
in shown, approximately 80%, fo and including 
20 substantially zero. 
Thus in conjunction with the actuatini cam 
9, each control means 8 is effective over the var- 
iablerange to cause a respective.unit 2 . to gen 
erate any proportion offull rated heat between 
25 a maximum substantially less than 100%, as here- 
in shown, approximately 80%, and a. minimum 
substantially zero, or fo cause, a respective unit 
 to generate any proportion of full rated heat 
between a maximum substantially less than 
30 100%, as herein shown, the. sure of approxi- 
mately 80% plus the product of approximately 
20 % multiplied by the fraction of fu]l heat gen- 
erated in the series relation, and a minimum 
substantia]ly that fraction, or under, the previ- 
35 ous example of that fraction as one.-tenth, as 
herein shown, between a maximum of approxi- 
mately 82% and a minimum of, approximately 
i0%. 
As indicated in Figure 8, upon further rotation 
40 of the control means 95, the actuated-arm con- 
trol cam 97 raises the actuated arm 88. entirely 
out of the path of.the actuating cam 9, but the 
cooperating-arm control cam 98 raises the co- 
operating arm $9 still further, resulting in the 
45 contacts 9 being maintained-separated, and 
thereby providing a-"full off" condition. 
As indicated in Figure. 9; upon still further rota- 
tion.of the control means 95, the actuated-arm 
control cam 87 still holds the actuated arm 
50 out of the path of the actuating cam 9, but the 
cooperating-arm control cam 99 raises the co- 
operating arm. 9. still higher, thereby bringing 
a fu.rther contact {}5 carried on the reverse side 
of the arm 88, into engagement with a stationary 
55 contact 87 mounted on an L-shaPe electrically- 
conducting post {}9 riveted or otherwise suit- 
ab]y mounted to the base. 9 and electrically.con- 
nected to the actuated arm 88 as by a.conductor 
 8, and thereby providing a "full on'/posi.tion 
60 Further rotation of a control means S5 from 
the above "full on" position results in again 
bringing the parts into the variable range 
tion perviously described. However, in the pres- 
ent embodiment the control means SS.are rotat- 
65 able in either direction. 
As shown in Figures 10 and il, each of the 
switch mechanisms   2 and,  . comp'ises four 
control knobs or handles ,. the switch.mecha- 
nism   2 comprises on its front a .clock   5 -suit- 
70 able to constitute the clock 25 or S=of the ar- 
rangements of Figures t and. 3,. and therefore 
is intended primarily for. utilization with .the ar- 
rangements of Figures-1 and 3, and.the-switch 
mechanism   3  comprises af-. one  side. a. motor 
75  8 suitable-te-consti-tute, the-.motor . 4@ .or...T!- of 
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the grrangements of Figures 2 and 4, and on 
its front a lamp 117 suitable fo constitute the 
lamp 41 or 72 of the arrangements of Figures 2 
and 4, and therefore is intended particularly for 
utilization with the arrangements of Figures 2 
and 4. 
As shown in Figure 12, each of the switches 
comprises an actuated electrically-conducting 
resilient arm ! 8 and a cooperating electrically- 
conducting resflient arm 
and I 8 are provided at their outer ends with 
integral lateral extensions 12} by which the arms 
are riveted or otherwise suitably mounted fo a 
common electrically-insulating base 121, and are 
provided ai their inner ends with cooperating 
contacts 122 located tobe brought into engage- 
ment upon suitable actuation of the actuated arm 
118, thus to close the respective switch 
For this purpose the four switches 111 are dis- 
posed in parallel relation and arranged to be 
actuated respectively by a series of four cams 123 
fixed to and rotatable by a shaft 124 operated 
either by the clock 115 of the mechanism of Fig- 
ure 10 or by the motor 116 of the mechanism of 
Figure 11 and constructed and arranged upon 
such rotation to cyclically sequentially actuate 
the actuated arms 115 and bring the contacts 
into engagement, but under the control of 
dividual switch control means 125. 
In the present embodiment, each of the control 
means 125 comprises a shaft 126 constructed fo 
receive and be operated by the respective control 
knob or handle 114 and provided with two cams, 
an actuated-arm control cam 127 located to act 
upon a coacting follower surface 128 unitary with 
the respective actuated arm 118 and thereby to 
determine the primary position of the respective 
actuated arm 118, and a cooperating-arm control 
cam 128 located to act upon a coacting follower 
surface 13{} unitary with the respective cooperat- 
ing arm 118 and thereby fo determine the primary 
position of the respective cooperating arm 118. 
As herein shown, each of the actuated-arm 
control cams 127 comprises a substantially con- 
centric portion I SI subtending what will be re- 
ferred to as the variable range, and a projecting 
portion IS2 subtending what will be referred to as 
the "off" and "on" positions, and each of the co- 
operating-arm control cams 128 comprises an 
"off" projection ISS, and lower "on" projection 
134, and a variable range portion IS6 rising from 
adjacent the "on" projection IS4 to adjacent the 
"off" projection ISS, but the high end of which 
is substantially below the elevation of the "on" 
projection 
In the position in which the parts are shown 
in Figure 12, each of the control means 125 is set 
for cycling operation, and for maximum period of 
closure of the contacts 122 during each cycle of 
the actuating cams 12S, and as indicated by the 
positions of the arms 118 and 118 of the various 
switches III, in the present embodiment in this 
position of the control means 126 the contacts 122 
are in engagement during substantially the 
tirety of each cycle. 
However, by reason of the contour of the co- 
operating-arm control cam 129, upon rotation of 
a control means 125, in the clockwise direction 
as viewed in Figure 12, the respective cooperating 
arm 119 is progressively raised, whereby progres- 
sively the contacts 122 are closed only during a. 
corresponding decreased portion of each cycle, 
until ai the end of the variable range portion 
the contacts 122 remain open throughout sub- 
stantially the entirety of each cycle. 

Therefore each of the control means 126 is 
effective to vary the portion of each cycle during 
which the contacts 122 of the respective switch 
III are closed, to cause the contacts 122 tobe 
5 closed during any desired proportion of the cycle, 
from a maximum substantially 100% to a min- 
imum substantially zero. 
Thus in conjunction with the actuating cams 
2, each control means 2 is effective over the 
10 variable range to cause a respective unit 21 fo 
generate any proportion of full rated heat be- 
tween a maximum substantially 100% and a 
minimum substantially zero, or to cause a re- 
spective unit 51 to generate any proportion of 
15 full rated heat between a maximum substantially 
100%, and a minimum substantially the fraction 
of full heat generated in the series relation, under 
the previous assumption, approximately 10%. 
As indicated in Figure 13, upon further rota- 
20 tion of the control means 125 the actuated-arm 
control cam 127 raises the actuated arm 118 en- 
tirely out of the path of the respective actuating 
cam 123, but the cooperating-arm control carn 
129 raises the cooperating arm 119 still further, 
,0.5 whereby the contacts 122 are maintained sepa- 
rated, thereby providing a "ïull off" position, and 
as indicated in Figure 14, upon still further rota- 
tion of the control means 125, the actuated-arm 
control cam 127 still holds the actuated arm 118 
3o out of the path of the respective actuating cam 
123, but the cooperating-arm control cam 12 
permits the cooperating arm 119 fo drop to bring 
the contacts 122 into engagement, thereby pro- 
viding a "full on" position. 
35 Further rotation of a control means 125 from 
the above "ïull on" position results in again 
bringing the parts into the variable range previ- 
ously described. However, in the present em- 
bodiment the control means 125 are rotatable in 
4o either direction. 
With any of the mechanisms of Figures 5 
through 14, the period of each cycle desirably 
should be suiïiciently short fo avoid objection- 
able variation in temperature of the heating 
45 unit under the cycling operation, and on the 
other hand, for the purPose of avoiding unnec- 
essary wear and fatigue of the parts, should not 
be shorter than is necessary, and under these con- 
siderations, in the event of sheathed units the 
50 duration suitably may be of the order of from 
60 to 120 seconds, depending partly upon the 
thermal lag exhibited by the particular construc- 
tion of heating unit employed, and in any event 
being permissibly somewhat longer than the af- 
55 rangements of Figures 3 and 4, by reason of the 
energization not being entirely interrupted. 
As herein shown, in the switch means of Fig- 
ures 5 through 9 the switches 81 are substantially 
equally spaced about the actuating cam 93, and 
6O in the switch means of Figures 10 through 14 the 
actuating cams 123 are substantial]y equally 
spaced angularly about the axis of the shaft 124, 
thus tending fo even the power demand when 
more than one of the units 21 or 51 are concur- 
5 rently energized under cycling operation. 
In either of the switch means herein illustrated, 
preferably the contour of each actuating cam 93 
or 123 is su'bstantially uniformly accelerating over 
approximately the first ha.lf of ifs periphery and 
7O then substantially uniformly decelerating over 
approximately the second hall of its periphery, 
thus tending fo smooth the action of the cams 
on the respecting actuated arm 88 or 118, except 
only ïor the movement at the step of the cam. 
75 On the other hand, the inclusion of the step, 



9 
'togeher,With Ke .reÏïç !ïoion b he prts, 
]qroides the desbleeure'o uck seprafion 
oï he contacts  or i , nd tereore operes 
to 'réduc arcing beeen the respective contacts 
on seParation of the contac under load, and 
iUS'to increase the lire f the contacts. 
rthr, Taïsing the actuaed ams 
Out o efigadent with the atuated cam 8S or 
cams I$ in bh the"ïfull off" and "full on" posi- 
tions, results in eiiminting necessary wear 
bf theCam ocams 8S or iS and of the actuated 
as S or ] [8,-and Unnecessa latine of the 
hcathg arms 8 or  I andof the cooperating 
arms 89 0r 11'9. 
is is paricrly importan  in the arrane- 
mëh of Figures 1 and 3, in whlch as herein 
Sh0wn the ca or cams $ 0r J operte con- 
ïnuo]y, s dlstinguihed from the situation in 
the arranëmC of Fige 2 and , in which 
r6perly the readY Switch $ o r $ is closed only 
prpratory to uilization of any of the units 
or $ -, andjs opened upon cessation of utilization 
bf Cy 0f the uts, whereby the respective motor 
is C6ecte, and hecm or Cams  or  are 
in operatibm, only duing prios Of actual uti- 
zti0n'of 0ue or more of the Units  or $. 
In t arZangemènts of gures 2 and 4, inas- 
mu6h aS he uni  or  also are connected 
on the ld sie of the redy swih 
't!if6re he ready switch $ or $ serres also to 
g6mplëly disc0nect the units 1 or $ at least 
hgm the P0tentil ,condctors, and us to meet 
a requiçement to that effect prevailing in many 
loca]ities. 
For this reason a suitable ready switch may be 
included a!so in the arrangemen of Figures 1 
and 3, or these arrangemen may comprise the 
individual switches  and $ heretofore referred 
to, and in that event these switches 
may b arrànged tobe opened automatically upon 
mowmm]t of the respective control means  or 
]  to the "full off" position previoly described. 
sshown in Figures 15 through i8, this may be 
accomplishèd by providin in conjction with 
ach swïoeh   or   , an electrically-coducting 
contat post 1   carrying a contact  and com- 
prising an integra] lateral exteion  by which 
tle post is riveted or otherwise suitably mounted 
to the base $ or , a fher e]ectrically- 
conductng resilient arm !' carrying a coopemt- 
ing contact 45 and comprisïng an integral lateral 
extënsion ]G by which the arm  may .be 
riveted or otherwise suitably moted o th.e base 
$ or  , and on the shaft of each control means 
$$ or , a further cam  provided with a 
single projection  registered to engage the arm 
 and separate the contac  and $ when 
the respective control means $ or  is in the 
"fl off" position, as incated in Figure 16, but 
to permit the contacts  and $ 
agement both in the "fl on" position, as 
indicated in Figure 17, and over the variable 
rane, as indicated  Figure 18. 
Obviously the above supplemental switch may 
be included also in the arrangements of Figures 
2 and 4, also optionally the control means 
Figes 5 thïough 9 may B modified to not ]irait 
to substantially less than !00% the maximum 
proportion of the cycle during which the contacts 
 or  are closed, the control means $ of 
Figures 10 through 14 may Be modified to limit 
fo substantiaHy less than 100% the maximum 
proportion of the cycle during which the contacts 
9 or  are closed, and either the control means 
 or the control means  may be modified to 
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limit to substantially more han Zero the mini- 
mum proportion of the cycle during which the 
contacts 92 or 122 are closed, also in respect of 
any such limitation the maximum or minimum 
5 may be provided at whatever percentage may be 
preferred. 
Further it wiil be. apparent that varioUs other 
changes and modifications may be ruade, within 
the purview of my invention, and accordingly it 
10 will and is tobe understood that ttie foregoing 
disclosure is illustrative only, and that my inven- 
tion is not limited thereto. 
Wherefore I claire: 
1. Switch mechanism for contr011ing an elec- 
15 tric heating unit, comprisin a plurality of 
switch contact members in the circuit to said 
unit and arraned to complete Or disrupt said 
circuit, at least two of said contact members 
.... being mounted for ïndividual and relative more- 
20 ment, biased to switch open position, and mov- 
able to switch cl0sed position, and a fixed con- 
tact member positionéd for coàction with one of 
said movable contact members and electricallY 
connected to the Other movable contact mem- 
zA ber, and actuating means operable fo cyclically 
more said movable contact members into circuit 
completing contac t and permit. Separation more- 
ment of said movable contact members into cir- 
cuit disrupting position, and a variable posi- 
 tioning device coacting with the movable contact 
members to vary the actuating effect of the ac- 
tuating means on said contact members where- 
by to vary the proportionate part of each ac- 
. tuating cycle during which said contact means 
5 are in and Out f cïrcuit comp!eting engage- 
ment, said variable positioning device being fur- 
ther effective to completely remove the normally 
spaced movabie contact members from the actu- 
0 ating influence of the cyclic actuating means 
and lnaintain said moçable contàct members in 
circuit open position, and said variable posi- 
tioning device being stfll further effective fo 
completely remove the normally spaced movable 
contact members from the actuating influence of 
4 the cyclic actuating means and to more the mov- 
able contact member other than that contact 
member connected to the fixed contact member 
into circuit completing contact with said fixed 
contact member. 
50 2. Switch mechanism for controlling an elec- 
tric heating unit, comprising a plurality of 
switch contact members in the circuit to said 
unit and arranged to complete or disrupt said 
circuit, at least two of said contact members 
55 being mounted for individual and relative more- 
ment, biased fo switch open position, and mov- 
able fo switch closed position, and a fixed con- 
tact member positioned for coaction with one of 
said movable contact members and electrically 
60 connected to the other movable contact ruera- 
ber, and actuatin means including a cam op- 
erab!e to cyclically more saidmovable contact 
and permit separation movement of said mov- 
 able contact members into circuit disrupting 
position, and a variable positioning device co- 
acting with the movable contact members to 
vary the spacing between said contact members 
1-e]ative to the effective surface of the actuating 
70 cam whereby to vary the proportionate part 
of each actuating cycle during which said con- 
tact means are in and out of circuit completing 
engagement, said variable positioning device 
ing ïurher effective to completely remove the 
75 nomna!ly spaced movable contact members from 
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the actuating influence of the cyclic actuating 
means and maintain said movable contact mem- 
bers in circuit open position, and said variable 
positioning device being still further effective fo 
completely remove the normally spaced movable 
contact members from the actuating influence of 
the cyclic actuating means and fo move the 
movable contact member other than that con- 
tact member connected fo the flxed contact 
member into circuit completing contact with 
said flxed contact member. 
3. Switch mechanism for controlling an elec- 
tric heating unit, comprising a plurality of 
switch contact members in the circuit fo said 
unit and arranged fo complete or disrupt said 
circuit, ai least two of said contact members 
being mounted for individual and relative move- 
ment, biased fo switch open position, and mov- 
able to switch closed position, and a flxed con- 
tact member positioned for coaction with one 
of said movable contact members and electrically 
connected fo the other movable contact ruera- 
ber, and actuating means operable fo cyclically 
move said movable contact members into cir- 
cuit completing contact and permit separation 
movement of said movable contact members into 
circuit disrupting position, and a variable posi- 
tioning device including movable cam surfaces 
coacting with the movable contact members fo 
vary the effect of the actuating means on said 
contact members whereby fo vary the propor- 
tionate part of each actuating cycle during 
which said contact means are in and out of 
circuit completing engagement, said variable 
positioning device being further effective fo com- 
pletely remove the normally spaced movable 
contact members from the actuating influence of 
the cyclic actuating means and maintain said 
movable contact members in circuit open posi- 
tion, and said variable positioning device being 
still further effective to completely remove the 
normally space movable contact members from 
the actuating influence of the cyclic actuating 
means and to more the movable contact ruera- 
ber other than that contact member connected 
fo the flxed contact member into circuit com- 
pleting contact with said flxed contact member. 
4. Switch mechanism for controlling an elec- 
trict heating unit, comprising a plurality of 
switch contact members in the circuit to said 
unit and arranged fo complete or disrupt said 
circuit, at least two of said contact members 
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being mounted for individual and relative move- 
ment, biased fo switch open position, and mov- 
able fo switch closed position, and a fixed con- 
tact member positioned for coaction with one 
 of said movable contact members and electrically 
connected fo the other movable contact ruera- 
ber, and actuating means including a cam oper- 
able fo cyclically move said movable contact 
members into circuit completing contact and 
10 permit separation movement of said movable 
contact members into circuit disrupting position, 
and a variable positioning device including mov- 
able cam surfaces coacting with the movable 
contact members fo vary the spacing between 
1 said contact members relative to ,the effective 
surface of the actuating cam whereby fo vary 
the proportionate part of each actuating cycle 
during which said contact means are in and out " 
of circuit completing engagement, said variable 
20 positioning device being further effective fo coin- " 
pletely remove the norrnally spaced movable 
contact members from the actuating influence of 
the cyclic actuating means and maintain said 
movable contact members in ch'cuit open posi- 
25 tion, and said variable positioning device being 
still further effective fo completely remove the 
normally spaced movable contact members from 
the actuating influence of the cyclic actuating 
means and fo move the movable contact mem- 
30 ber other than that contact member connected 
to the flxed contact member into circuit com- 
pleting contact with said flxed contact member. 
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